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Organization Goal: 

• Develop and maintain propulsion test systems and facilities engineering competencies 

• Unique and focused technical knowledge across respective engineering disciplines applied to rocket 
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The High Speed Data Acquisition System is used to 
record rocket engine or component data from a 
variety of dynamic sensors. 

• Sampling rates are normally an order of magnitude in sample rates 
compared to the Low Speed Data Acquisition System. 

• High speed data provides the Analyst with information about the 
dynamic environment/condition of a test article. The data feeds 
models that characterize the performance of the test article or allows 
the analyst to help determine the health of the hardware. 

• The data is typically analyzed in the frequency domain. 

• Challenges to recording good high speed data include the 
environment (high temperatures, vibration, high flow, cryogenic 
temperatures, high pressure), proper cabling, appropriate sensor 
selection, and numerous other considerations. 
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• All of the E-Complex Low Speed DAS software is developed in LabVIEW 
LSDAS Operational and Control Software 
Display Screens 
Calibration Software 


Calibration Software 
Measurement System Analysis (MSA's j 
"Near" real-time data transmissions 

Proposed for A-3 

• Currently considering option of having vendor provided software or Pratt- 
Whitney Rocketdyne developed Stennis Data Acquisition (SDAS) software 
for the following functions: 

LSDAS Operational and Control Software 
"Near" real-time data transmissions 
Display Screens 
Calibration Software 

• The Measurement System Analysis (MSA's) function is planned to be 
developed in-house by NASA Engineering & Sciences Directorate (E&SD). 
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Standard Instrumentation - Not always in the Catalog 

• Special Ranges (Cryogenics, Hundreds of Degrees F ) 

• Special temperature compensation circuits 

• Special Materials 

• Extremely High Pressures 

• Vacuum pressure transducers - Specific to the A-3 Test Stand 37 
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The Control System manages the test complex and 
rocket engine or component systems during day-to- 
day operations and testing while maintaining a safe 
environment allowing for orderly test shutdown and 
making facility systems safe in emergency 

1 4- 1 


uauuns. 

Programmable Logic Controllers (PLCs) form the 
backbone of the SSC Control Systems - New term 
Programmable Automation Controllers (PAC). 

PLCs primary functions are to sequence rocket engine or 
component tests and maintain daily operations. 

Hard-wired controls are provided as a backup to the PLCs 



Hydrogen, Nitrogen, Metfiane, etc.) 


Pumping up bottle pressures (Nitrogen 
hydrogen, helium etc.) 
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Gas leak and fire detection. 

Engine drying 

Facility Readiness Test (FRTs) 
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fofthe pufpose of initiating an immediate shut 
down when ouftofi tolelahce.) 
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Performs a controlled shutdown of the engine 

Critical valves are also wired to a backup PLC or timed 
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Foifthe A-3 Test Stand, proper control of the Chemical 
Steam Generato| (CSG) system is also required. 
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• System is configured entirely through Excel or Database 

• Excel tables and/or Database can be configured in advance 
and downloaded on test day. 
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• Migration to faster PLCs 

in a Distributed Architecture 
outside the El Test Facility 

• A-Complex Redline System 


* A-Complex Fire & Gas Leak Detect 

* B-Complex Redline System 

* B-Complex Fire & Gas Leak Detect 
System in design 

* E3 Redline System 

* A=3 Control System - ALL PLCs 


Modernized PLC 
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The A-3 Video System is envisioned to be a digital 
media video recording system. To this date at SSC, 
video recording system has been based upon a 
system that records to video tapes. 

• A-3 TEST STAND VIDEO REQUIREMENTS: 

• Must record digital data to either hard drive or DVD. 

• Low Speed frame rate of ~30 frames per second (fps). High Speed frame 
rate of -200 fps or greater. 

• Recording time of >= steam generation time plus margin, minimum for both 
Low and High-Speed Video Systems. 

• Recording must be remote from the camera. 

• Cameras and/or enclosures must operate at expected vacuum pressures. 

• Must digitally stream real time Low Speed test video off-site. 

• Must support Infrared (IR) video. 
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System is designed to provide 
connectivity between all of the sub' 
networks required for the A-3 Electrical Systems. 


The A-3 
overall network 


A-3 TEST STAND NETWORK REQUIREMENTS: 

• Test data network must be physically isolated from facility data network. 

• Transmission of “near” real-time data and video must use outgoing only 
physical connections. 

• Provide method of transmitting post-test data outside of Test Facility network. 

• Provide a means of digitally transmitting “deterministic” LSDAS data to the 
Control System. 
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Advantaaes of network connectivit 
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Reduced Input modules to the controller: 


• Reduce costs of acquiring unnecessary analog input modules 

• Reduce costs of wiring channels to the CS 

• Reduce effort of programming required for analog inputs 

• Reduce schedule by not requiring additional wiring, programming, and 
activation time. 

• Reduce space required to house CS channels 

Reduced potential failure points with less hardware 
Potentially increased scan speed with fewer modules to query 
Data consistent between LSDAS and Controls Systems 


• Disadvantages of network connectivit 

• Lack of comparison of measurements between systems (Controls vs. 
DAS) 

• Reduced independence of Controls operations. 
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